Synchronization of oestrus has been used to increase reproductive effi ciency in most animals, including ewes. The aim of the present study was to compare the effect of the length of a progestagen treatment (12 d vs. 6 d) on synchronization effi ciency (oestrus response, time to onset of oestrus and duration of oestrus) and fertility rate using fl uorogestone acetate (FGA) progestagen sponge treatment with pregnant mare serum gonadotropin (PMSG) administration applied at different times of sponge removal. Ewes (n = 68) were divided into two groups; long term (LT, n = 33) and short term (ST, n = 35) groups treated with FGA progestagen sponges. At the end of intravaginal sponge treatment period the animals of each group were divided into the 3 subgroups in relation to time of PMSG (300 IU) treatment. PMSG treatment was applied 24 h before sponge removal, at sponge removal and 24 h after sponge removal for LT1 and ST1, LT2 and ST2, and LT3 and ST3, respectively. Each ewe was inseminated intra-cervically twice with skim cow milk-diluted semen (1000 × 10 6 motile cells/ml) 40 h and 60 h after sponge removal. Non-return rates (NRR-30) were monitored from 12 day after sponge removal to 30 day with the aid of teaser rams. Onsets of oestrus response and oestrus cessation were signifi cantly different (P < 0.05) between the ST and LT treatment groups. Synchronization of oestrus was tighter in LT than ST group. Except for oestrus cessation, other indicators studied were not different in the ST subgroups. In the ST subgroups the oestrus cessation of the ST1 (88.7 ± 15.4 h) was the shortest and differed from ST3 (120.0 ± 14.2 h) (P < 0.05). No statistical difference was observed among all studied indicators for LT groups according to application time of PMSG (P > 0.05). The NRR-30 and lambing rate of the ST and LT after timed AI were 35.7% and 31.0% and 32.1% and 28.6%, respectively (P > 0.05).
Progestagen analogues have been widely used in small ruminants to induce and synchronize oestrus (Baril et al. 1993; Romano 1996; Greyling et al. 1997; Vinoles et al. 1999a; Simonetti et al. 2000; Vinoles et al. 2001; Drion et al. 2001; Ataman et al. 2005; Zeleke et al. 2005; Dogan and Nur 2006; Emsen and Yaprak 2006) . Recent studies (Vinoles et al. 2001; Ataman et al. 2005; Zeleke et al. 2005) have focused on the duration of the progestagen-based synchrony treatments. Intra-vaginal devices containing different types of progestagens, maintained during 6 -14 days associated with or without PMSG or PMSG and ProstaglandinF 2 α (PGF 2 α) combinations have been used (Eppleston et al. 1991; Roy et al. 1999; Vinoles et al. 2001; Ungerfeld and Rubianes 2002; Ataman et al. 2005; Zeleke et al. 2005) . As a result of the oestrus synchronization protocols, a high percentage of ewes show oestrus, but fertility is lower than in ewes showing natural oestrus. This low fertility rate has been attributed to changes in the hormonal milieu that results in an asynchrony between oestrus and ovulation (Scaramuzzi et al. 1988) , with a subsequent alteration in sperm transport (Pearce and Robinson 1985) .
Recently, Ungerfeld and Rubianes (1999b) found that short-term treatment (5 -6 d) with different progestagen devices during the non-breeding season was as effective as long-term treatment to induce oestrus and the subsequent fertility. During the breeding season and with natural mating, Vinoles et al. (2001) obtained higher pregnancy rate after a shortterm treatment (six days of medroxyprogesterone acetate (MAP) sponges, 87%) compared to the traditional 12-day treatment either with (67%) or without (63%) an equine chorionic gonadotropin (eCG) dose at the time of sponge withdrawal. Progestagen 5-day treatment was used in combination with PGF 2 α to improve oestrus synchronization with good results (Vinoles et al. 2001; Menchaca and Rubianes 2004) but the potential benefi t of a shortterm treatment alone in combination with fi xed time artifi cial insemination has not yet been evaluated.
Oestrus response and fertility vary greatly when intra-vaginal sponge is applied, depending on species, breed, co-treatment, management, breeding season and mating system (Romano 1996; Greyling et al. 1997; Simonetti et al. 2000; Ungerfeld and Rubianes 2002; Menchaca and Rubianes 2004; Dogan and Nur 2006; Emsen and Yaprak 2006) . Also the successfulness of progestagen treatment is affected by the body condition and physiological state of ewes, breeding or artifi cial insemination (AI) time (Baril et al. 1993; Evans et al. 2004; Menchaca and Rubianes 2004) .
Various studies (Eppleston et al. 1991; Menchaca and Rubianes 2004; Zeleke et al. 2005) have evaluated different PMSG dose levels, injection time and alternative types of gonadotropins; however, the effect of PMSG treatment on fertility is still controversial (Baril et al. 1993; Drion et al. 2001) .
The aim of this study was to compare the effect of the length of a progestagen treatment (12 d vs. 6 d) on synchronization effi ciency (oestrus response, time to the onset of oestrus and duration of oestrus) and the fertility rate using FGA treatment with PMSG administration applied at different times of sponge removal.
Materials and Methods

Animals and experimental protocol
The experiment was carried out at the Uludag University Veterinary Faculty Farm, (lat 40.1833°, long 29.0667°, alt 100 metres) in Northwestern Anatolia during the breeding season (September) under natural lighting. In this study, 68 clinically healthy fat-tailed Awassi ewes (2 to 5 year old), 3 fertile Awassi rams for semen collection and 5 teaser rams for oestrus detection were used. These teaser rams were used rotationally (changed daily). Ewes were kept away from the rams to prevent voluntary mating. In the meantime, a teaser ram was introduced to the fl ock for a short time (1 h) on each occasion (once or twice weekly) to determine the presence of oestrus cyclicality in season. Sixty-eight ewes had given birth in previous February. Their milking period terminated in August and these animals had never been treated with PMSG in the past. Body weights and condition scores of these animals were recorded prior the experiment. Ewes weighing between 50 to 85 kg with good body conditions (BCS: 3 to 4.0) were used. Lengths of progesterone administration (long term; 12d vs. short term; 6d) and time of PMSG treatment in relation to progesterone removal were studied. Ewes (n = 68) were divided into two groups; long-term (LT: 12 d, n = 33) and short-term (ST: 6 d, n = 35) groups treated with 30 mg FGA progestagen sponges (Syncro-Part ® , Ceva Sante Animale, France). Ewes of each group were divided into 3 subgroups according to the PMSG (Syncro-Part ® PMSG-300 IU, Ceva Sante Animale, France) treatment time. PMSG treatment was applied 24 h before sponge removal, at sponge removal and 24 h after sponge removal for LT1 and ST1, LT2 and ST2, and LT3 and ST3, respectively.
Observation of oestrus signs
Ewes were monitored every 6 h for 1 h starting from 12 h to 140 h after sponge removal for both the signs of oestrus behaviour and their durations with the aid of teaser rams. Ewes were considered in oestrus when they allowed the male to mount. Oestrus duration was defi ned as the time elapsed between the fi rst and last accepted mount within the same oestrus period. Oestrus cessation was defi ned as the time elapsed between sponge removal and last accepted mount within the same oestrus period.
Three rams with previously proven fertility were used for semen collection with the aid of artifi cial vagina in the presence of a ewe in oestrus. Each ejaculate was immediately evaluated for volume, wave activity, motility and concentration. Only ejaculates with a volume of more than 0.5 ml, good wave activity (+++) and motility 70% and minimum 2.5 × 10 9 sperm cells/ml were used. The ejaculates from each ram were mixed, pooled and maintained at 30 °C. The semen was diluted to a sperm concentration of 1000 × 10 6 motile sperm cells/ml after being counted with the aid of a haemocytometer. A one-step dilution was performed with the addition of sterilized cow skim milk containing 1000 IU sodium G penicillin and 1000 μg/ml dihydrostreptomycine sulphate. Each ewe (whether in oestrus or not) was inseminated intra-cervically twice at 40 and 60 h after sponge removal, with a 0.25 ml straw containing 250 million spermatozoa.
Non-return rate (NRR-30) and lambing rate NRR-30 was determined (starting from day 12 after sponge removal to day 30) by observations (twice daily) with the aid of an accompanying teaser ram. Lambing rates (percentage of ewes lambing) were recorded following the 150 ± 5 days of inseminations.
Statistical Analyses
In this study, the time to the onset of oestrus, oestrus response at 18 ± 6 h and 140 h, duration of oestrus, NRR-30, and lambing rate were evaluated. The onset of oestrus and duration of induced oestrus periods were subjected to analyses of variance (one-way ANOVA) and the differences among means were tested for signifi cance by the Fisher's PLSD. Oestrus responses at 18 ± 6 h and 140 h, NRR-30 and lambing rates were analyzed using the Fisher's Exact Test. The 95% signifi cance level was noted as signifi cant. All statistical analyses were carried out using the computer program Instat (Graph Pad Instat tm ).
Results
The results in terms of oestrus response for the fi rst 18 ± 6 h and within 140 h, time to the onset, duration and cessation of the induced oestrus, are set out in Table 1 . NNR-30 and lambing rates are set out in Table 2 . Until 140 h after sponge withdrawal, a higher number of ewes in LT groups showed oestrus than in the ST groups.
After artifi cial insemination, all ewes showing oestrus signs were naturally bred with previously proven fertile rams. A total of 11 ewes (3 ewes from ST1 and 2 ewes from ST2, ST3, LT1, and LT2) did not get pregnant after two natural breedings and they were considered to have infertility problems and excluded from the NRR and lambing rate data.
For the synchronization indicators and pregnancy rates there were no signifi cant differences found between the ST and LT treatment groups, except for the oestrus response within 140 h and oestrus cessation (P < 0.05). The oestrus duration and oestrus cessation for ST groups ranged between 32.68 and 35.4 h, and 88.7 and 120 h, respectively, and for LT groups they ranged between 34.9 and 39.5 h, and 61.2 and 67.09 h, respectively. In the LT groups, the oestrus response was better synchronized than in the ST groups.
According to the application time of 300 IU PMSG, among all studied indicators of the ST subgroups, oestrus cessation of the ST1 was the shortest and differs only from ST3 (P < 0.05). No statistical difference was observed among LT groups according to the application time of 300 IU PMSG among all studied variables. 
Discussion
This study showed that the length of the progestagen treatment affected oestrus response and oestrus cessation. The time of PMSG injection had no effect on the oestrus response and duration in either treatment group except for oestrus cessation in the short-term treatment. Synchronized ewes with progestagen showed oestrus between 24 -84 h after sponge removal (Ungerfeld and Rubianes 1999a; Simonetti et al. 2000) . In this study the oestrus occurred between 12 -78 h in LT and 18 -90 h in ST groups. More ewes showed oestrus at 18 ± 6 h after sponge withdrawal in the LT (30%) than ST (14%).
In this study the time to the oestrus onset following the withdrawal of sponge in LT groups was found to be 33 h, which was lower than 40 h found by Romano (1996) , Ungerfeld and Rubianes (2002) and Emsen and Yaprak (2006) , and similar to Freitas et al. (1996) . The time to the oestrus onset in the ST group was found to be 73 h; lower than the 84 h reported by Vinoles et al. The oestrus response within 140 h after sponge removal in LT groups (100%) was signifi cantly higher than in ST groups (77% P < 0.05). Although the results of LT groups were similar to those reported by others (Vinoles et al. 2001; Ataman et al. 2005) , the results of ST groups were higher than those reported by Ataman et al. (2005) .
The mean overall durations of the induced oestrus period were 34.4 h and 36.7 h for ST and LT groups respectively. The results of ST groups are longer than that reported by Dogan and Nur (2006) . The results of LT groups are longer than those reported by Zeleke et al. (2005) , shorter than reported by Evans et al. (2004) for LT used MAP in this breed. Oestrus cessation of ST (102 h) was signifi cantly longer than that of LT (64 h, P < 0.05). This fi nding was in agreement with data obtained by Zeleke et al. (2005) and Evans et al. (2004) for LT treated ewes with FGA or MAP.
To obtain a high success from cervically timed AI program when using synchronized breeding, it is essential to have a high oestrus response, ovulation rates and appropriate insemination time (Eppleston et al. 1991; Baril et al. 1993; Drion et al. 2001; Menchaca and Rubianes 2004) . Prolonged progesterone treatment has a negative effect on oocyte (2004) reported that the long progesteron treatment results in subluteal progesterone level. This phenomenon leads to increasing the LH pulses frequency, but the LH surge does not occur, and result in persisting largest follicle (Vinoles et al. 1999 ).
In the present study the NRR-30 and lambing rate varied between 20 and 55%, and 11 and 44%, respectively. Vinoles et al. (1999) obtained a higher pregnancy rate after short treatment (6 day of MAP) compared to the long treatment (12 day). During seasonal anoestrus the interval from sponge removal to the onset of oestrus was signifi cantly shorter in progestagen treatment applied during 6 days than in 12-day treated ewes but in this case no CL was interfering with the terminal growing phase of the ovulatory follicle (Ungerfeld and Rubianes 1999b). These results were in agreement with our fi ndings. The NRR-30 and lambing rate of the ST and LT after timed AI were 35.7% and 31.0% and 32.1% and 28.6%, respectively, and there was no signifi cant difference between groups.
To enhance the oestrus response and pregnancy rate after progestagen treatment during breeding season, luteal regression with a PGF 2 α injection should be ensured (Menchaca and Rubianes 2004) . The declining fertility in the present study is probably due to delayed luteal regression in some cyclic ewes since no PGF 2 α was used. Previous studies (Baril et al. 1993; Greyling et al. 1997; Ungerfeld and Rubianes 1999a ) demonstrated that pregnancy rates vary greatly (20 -80%) after different progestagen treatments following timed AI using fresh diluted semen or natural breeding. Also the lambing rate was highly dependent on the ewe breed (Ungerfeld and Rubianes 1999a; Emsen and Yaprak 2006), progestagen treatment protocols (Romano 1996; Vinoles et al. 2001; Dogan and Nur 2006) , the breeding season (Ataman et al. 2005; Zeleke et al. 2005) , the AI procedure (Eppleston et al. 1991; Baril et al. 1993; Menchaca and Rubianes 2004) and the AI time (Menchaca and Rubianes 2004) . The decreased proportion of ewes lambing in the experiment may be explained by prolonged oestrus and delaying ovulation.
Different studies evaluated different dose levels of PMSG (Drion et al. 2001 ) and the timing of PMSG treatment (Eppleston et al. 1991; Zeleke et al. 2005) . The PMSG has been shown to reduce the interval from sponge withdrawal to oestrus and improve the effi ciency of synchronization of oestrus and ovulation during the breeding season. On the other hand, Baril et al. (1993) and Drion et al. (2001) reported that the use of PMSG has been associated with negative effects on pregnancy rates and appears immunogenic in ewes (Roy et al. 1999) . In the present investigation, the administration of PMSG 24 h before sponge withdrawal resulted in an earlier oestrus response at 18 ± 6 h in both ST (33%) and LT (50%) treatments. The time of PMSG injection did not yield a constant improvement in the oestrus response and duration in both ST and LT groups. However, it resulted in longer oestrus cessation period in ST groups than LT groups. Vinoles et al. (2001) reported that in short term treated ewes eCG provoked the development of follicular cysts. Therefore the reduction in fertility observed in ST groups could be associated with the development of follicular cysts.
The highest lambing rate was obtained in ST1 and LT3, these results were in agreement with the fi ndings of Zeleke et al. (2005) but not with the fi ndings of Eppleston et al. (1991) .
In conclusion, the present study indicated that long-term progestagen treatment resulted in a higher synchronization than short-term progestagen treatment. The time of PMSG injection had no effect on the oestrus response and duration in either treatment groups except for the oestrus cessation in short-term treatment. Long and short-term progestagen treatments resulted in similar pregnancy rates; therefore, short progestagen treatments can be effi ciently used as an alternative to long progestagen treatments. It might be useful to ensure luteal regression with a PGF 2 α injection to enhance the oestrus response and pregnancy rate after progestagen treatment during the breeding season.
Účinek dlouhodobého a krátkodobého ošetření progestagenem PMSG na synchronizaci říje a plodnost bahnic plemene Awassi během připouštěcí sezóny Synchronizace říje se využívá ke zvýšení plodnosti u mnoha druhů zvířat včetně ovcí. Cílem této studie bylo porovnat účinnost délky ošetření progestagenem (12 dní a 6 dní) na synchronizaci říje (projev říje, doba do nástupu říje a její délka) a reprodukční užitkovost. Ovcím byly aplikovány fl uorogeston acetátové tampony (FGA), odnímané po různě dlouhé době a PMSG (sérový gonadotropin březích klisen). Bahnice (n = 68) byly rozděleny do dvou skupin: dlouhodobě (LT, n = 33) a krátkodobě (ST, n = 35) ošetřených fl uorogeston acetátovými tampony (FGA). Zvířata z obou skupin byla ke konci doby intravaginální aplikace tamponu rozdělena do tří podskupin podle doby aplikace PMSG (300 IU). Sérový gonadotropin PMSG byl u LT1 a ST1 aplikován 24 hodin před vyjmutím tampónu, u LT2 a ST2 při vyjmutí tampónu a u LT3 a ST3 24 hodin po vyjmutí tampónu. Každá bahnice byla dvakrát intracervikálně inseminována 40 a 60 hod po odebrání tamponu, semenem rozpuš-těným v odstředěném kravském mléce (1000 × 10 6 pohyblivých spermií v 1 ml). Poměr nezabřezlých (NRR-30) byl testován od 12. do 30. dne po odebrání tamponu zkušebními berany. Nástup a ukončení říje byly u skupin ST a LT signifi kantně rozdílné (P < 0,05). Synchronizace říje byla přesnější u skupiny LT oproti ST. Kromě ukončení říje už nebyly u ST podskupin v dalších studovaných ukazatelích žádné rozdíly. Ukončení estru bylo nejkratší u ST1 (88,7 ± 15,4 h) a významně se lišilo od ST3 (120,0 ± 14,2 h) (P < 0,05). Také mezi LT skupinami nebyly zaznamenány žádné rozdíly ve studovaných ukazatelech v závislosti na aplikaci PMSG (P > 0,05). NRR-30 a počty narozených jehňat a u skupin ST a LT byly po načasované umělé inseminaci 35,7% a 31,0% , respektive 32,1% a 28,6% (P > 0,05).
